During the transformation process of matter is produced energy, which afterwards interacts with matter itself, and other forms of energy. Energy induced electromagnetic appliances may affect the processes occurring in biological systems. In our study we have evaluated the wine fermentation process of the magnetic field with different amplitudes of electromagnetic induction, the constant exposure of 30 minutes a day for 10 days. The device for inducing magnetism was constructed at the Department of Fruit Growing, Viticulture and Enology at Slovak University of Agriculture in Nitra for research purposes. Essence of the device lies in the way of the management of direct current, which flows through the coil. Volume of direct current is regulated by network auto-transformer. Output of network autotransformer is rectified by twoway bridge rectifier. The coil is powered by a direct current voltage pulse. This device has a maximum value of the magnetic induction at 150 mT. At full power it must be supplied from three-phase socket with a rated current of 32 A. For our experiment, we chose wine grape variety of Hibernal, from Nitra wine region. The magnetic field induced by the electromagnetic device has an impact on the process of fermentation and sensory characteristics of a young wine. As part of the sensory profile, we noticed higher levels of residual sugar and speed up of the fermentation process and the process of purifying of the young wine. The influence of magnetic field on grape juice during the entire fermentation process and production of wine is a convenient way to improve the quality of wine without side effects or any chemical additives.
INTRODUCTION
The low frequency magnetic field without thermal effect with a field strength of less than 0.1 mT induces a number of effects in cells and tissues (Blank, 1995; Hong, 1995) . Such effects include increased activity of the enzyme ornithine decarboxylase, Na, KATPase and cytochrome oxidase (Byus et al., 1988; Blank, 1995; Blank and Soo, 1998). Enhanced expression of genes which were exposed to the magnetic field indicates that the cells respond to the magnetism as the environmental stress (Goodman and Blank, 1995).
Non-thermal effects are given to do to long term treatment with weak fields. It is explain by the electromagnetic induction, with initiates formation of ion current in irradiated tissue. Biological properties of cell membranes (their permeability) and excitability are changing by influence of this ion current (Cabanová, 2004) .
It is assumed, magnetic field at first induces the interaction with the cell membrane, which activates signalising pathways leading to the core, resulting in the synthesis of stress proteins. However, the cell membrane is the place of interaction with the magnetic field of the cell.
The increase in receptor binding and activation was established as well as the increased activity of membrane enzymes (Blank, 1995) .
Other studies of cells and organisms interact with the magnetic field show the effect of the magnetic field on the cell metabolism. 
MATERIAL AND METHODOLOGY
In the experiment, we focused on studying the influence of magnetic field on the fermentation of wine varieties Hibernal, from the harvest which was performed in 2016, by the yeast Saccharomyces cerevisiae. The grape juice, which was made out of this harvest contains 20.4 kg of sugar per one hectoliter. Grapes which have been used for this purpose came from Nitra wine region, directly from the botanical garden Slovak University of Agriculture. For the production of research sample were used healthy crops, free from mold and other undesirable effects, so there was only minimal need for usage of sulfur.
Hibernal is an interspecific white wine grape variety, which was created by breeding varieties Seibel 7053 (Chancellor) x Riesling. The visual characteristics of this variety is defined as follows: medium-sized berry, yellowred, medium length stems. The variety is very resistant to winter and spring frosts. From a sensory perspective, the wine from this variety has Riesling character, accompanied by subtle notes of savignon and pleasant acidity. Variety is suitable for the production of organic wine and aging in oak barrels. Character has taste characteristics of peach, grapefruit and citrus, also spicy notes.
The experiment was conducted in the laboratory, there were used three samples of the volume of 1.1 litres of fermentation wine, which were in the beginning of the fermentation exposed to electromagnetic field (EMF). Grape wine in the control sample for comparison of results was not exposed to EMF.
Electromagnetic induction coil used in our experiment was constructed by co-author of this research J. Jedlička. Induction coil internal diameter 2R = 55 cm ( Experimental samples were magnetized by the aforementioned electromagnetic induction coil in the volume of the induction 10 mT, 40 mT, 100 mT and exposure for 30 minutes, five times a week for a total duration of 10 days. All options for the final fermentation and purification were bottled and stored in premises with a temperature of 13 °C.
Analysis of wines
The analysis was performed on the unit specialized for the analysis of wines FT / NIR spectrometer from Bruker Optics alpha wine analyser. Before analysing each variant was centrifuged to avoid measurement inaccuracies due to random impurities. The analysis of each variant was performed after completion of fermentation, individually for each sample, and the final value is the average of three single measurements.
Sensory evaluation
Sensory evaluation was performed by qualified and professional wine judges in accordance to the 100-point system of the International Union of Enologists (I.U.E.), in the total number of five persons. Lowest and highest value for each sample assessment were eliminated. Average values obtained from three evaluators were rounded to total numbers.
Statistical analysis
The data collected from the experiment was evaluated by our statistical method ANOVA (analysis of variance between groups).
RESULTS AND DISCUSSION
Analysis of the wine did not prove statistically significant differences in different versions in the amount of all acids or glycerol. The highest amount of alcohol was observed in the control sample -10.93%, the other three variants had lower levels of alcohol what can be the result of increased value of the stress caused by the magnetic field. The lowest value of alcohol was recorded in experimental variant no. two (40 mT) -10.5%. The most significant difference among the magnatized samples was noticed in sample no. two, which was exposed to the influence of the EMF of 40 mT strength. Fermentation stopped two days earlier, than in the other variants and began final The best organoleptic characteristics of wine had the first experimental variant (100 mT), which was valued at an average of 84 points in total. The variant no. two was rated the lowest (40 mT), it received an average of 79 points.
The results of the experiment indicates, that the stress in a magnetic field of 40 mT, frequency of 50 Hz, and 30 minutes exposure for 10 days on the fermentation wine, induced change in the yeast Saccharomyces cerevisiae of their enzymatic activity in the processing of sugars into alcohol. Increased metabolism of yeast in the variant no. Figure 2 Differences in quantitiesoftartariccrystalsatthebottomofbottles.
two (40 mT) and the change in the amount of each enzyme secreted led to increased metabolization of simple sugars and preferation glucose. It is necessary in the wine making process for the used yeast to prefer glucose over fructose, because fructose is for our palates sweeter. Accelerated metabolism caused a more rapid completion of the fermentation process by two days, in comparison to the other three variants, purification of the variant no. two (40 mT) was the fastest. Low-frequency electromagnetic fields significantly affect the rate of biochemical oxidation -reduction reactions in used medium. Our research confirmed its positive impact on the relevant constituents and also on the sensory characteristics of the wine (Ailer et al., 2013) .
Redox potential reflects the effect of different redox reactions in some point. Experiments have shown that the magnetic field can change the activity of certain enzymes, such as katalase, superoxidedismutase, glutationreductase, glutationtransferase, peroxidase, ascobtát peroxidase or The characteristic taste of wine is influenced by numerous factors. The most important of these factors is the grape variety and quality. Among other substantive additional factors, indicating the quality of crops, belong: the composition of soil, tillage, and the most important part is the way of processing of grapes and wine production techniques. During the aging of wine are made esters that contribute to the characteristic fruity odor of wine. Sensory characteristics of wine are significantly influenced by polyphenols. The final taste and aroma of the wine, is not relying only on the quantitative representation of individual substances, but also on their combination and interaction (Harmatha, 2009).
Measured differences in the content of certain substances in wine have repercussions on the overall taste profile of wine and were also encountered in sensory analysis. The observed differences in colour and clarity were among the only slight variants. The alcohol was in all variations in between 10% and 11%, and was not significant in the taste of the wine. Residual sugar, which was highest in variant no. two (40 mT), affects the taste of wine. After the final fermentation of residual sugar was evaluated positively, after one month aging at 13 °C the wine was warm and the smell less pronounced as confirmed by sensory analysis. Before sensory evaluation was recorded wine tartar at the bottom of the bottles, in variants one and three (100 mT and 10 mT) was coated across the base of the bottle and in variant two and four (40 mT and the control variant) was tartaric less than half as much.
CONCLUSION
Low-frequency electromagnetic fields significantly affect the rate of alcoholic fermentation of yeast Saccharomyces cerevisiae, presumably by varying the amount of secreted enzymes to convert sugars into alcohol. We achieved improvement in sensory characteristics of the wine. As the most suitable was manifested the magnetic field of 100 mT. Wine with influence of magnetic induction of 40 mT stopped fermentation earlier, but it is necessary to choose a more suitable way for preserving positive taste qualities. Application of a magnetic field in the fermentation of wine seems to be an appropriate mean to achieve a higher quality in young wines already, with this technology without any residues and adverse effects. Changes in content substances and positive impact on the organoleptic characteristics should not be reversible and short-term and therefore it is necessary to continue research and continuously monitor parameters of wine during its regular wine life. The need to continue in the research is not urged only because of the fermented wine, but also because of the behaviour of yeast in a magnetic field. For a better understanding of the effects of magnetic fields on the yeast we will continue its examination, especially on pure culture yeast in bigger number of samples.
